Key indicators: single-crystal X-ray study; T = 291 K; mean (N-N) = 0.002 Å; R factor = 0.021; wR factor = 0.055; data-to-parameter ratio = 14.2.
The title compound, C 4 H 2 N 4 S 4 , lies about a twofold rotation axis situated at the mid-point of the central S-S bond. Each of two thiadiazole rings is essentially planar, with an rms deviation for the unique thiadiazole ring plane of 0.0019 (7) Å . C-HÁ Á ÁN hydrogen bonds link adjacent molecules, forming zigzag chains along the c axis. In addition, these chains are connected by intermolecular SÁ Á ÁS interactions [SÁ Á ÁS = 3.5153 (11) Å ] , forming corrugated sheets, and further fabricate a three-dimensional supramolecular structure by intermolecular NÁ Á ÁS contacts [SÁ Á ÁN = 3.1941 (17) Å ].
Related literature
For potential applications of thiadiazoles, see: Coyanis et al. (2002) ; Wang & Cao (2005) . For their use as ligands in transition-metal coordination chemistry, see : Huang et al. (2004) ; Zheng et al. (2005) . For the structure of bis(2-methyl-1,3,4-thiadiazolyl)-5,5 0 -disulfide, see : Hipler et al. (2003) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Coyanis et al., 2002 , Wang & Cao, 2005 . Ligands involving thiadiazole group have also shown interesting coordination chemistry with transition metal ions (Huang et al., 2004; Zheng et al., 2005) .
Exploring the applications of thiadiazole derivatives as ligands for metal complexation, we report here the synthesis and structure of bis(1,3,4-thiadiazolyl)5,5'-disulfide (I), a new and potentially multi-functional ligand (Fig. 1) .
The title compound,C 4 H 2 N 4 S 4 , lies about a twofold rotation axis situated at the mid-point of the central S-S bond. Each of the thiadiazole rings is essentially planar, with an rms deviation for the unique thiadiazole ring plane of 0.0019 (7)Å. The dihedral angle and centroid-centroid distance between the two thiadaizole rings are 86.64 (44)° and 5.25 (14) Å, respectively.
The N1-C1 and N2-C2 bond lengths, 1.298 (2) Å and 1.290 (2) Å, respectively, indicate significant double bond character, which is very similar to the structure of bis(2-methyl-1,3,4-thiadiazolyl)-5,5'-disulfide (Hipler,et al., 2003) .
In the crystal structure, molecules of (I) form 1-dimensional zigzag chains by way of weak intermolecular C-H···N hydrogen bonds along the c axis (Fig.3) . In addition, these chains are linked by intermolecular S···S interactions [S2···S1 = 3.5153 (11) Å] to form corrugated sheets (Fig. 3) . Further intermolecular N···S interactions (S2···N1 = 3.1941 (17) Å] generate a 3-dimensional supramolecular network structure (Fig. 4) .
The title compound was prepared by adding hydrogen peroxide (30%, 10.4 mL) drop-wise to a solution of 2-mercapto-1,3,4-thiadiazole (0.2 mol) in ethanol (30 mL) and water (20 mL) at room temperature. The mixture was then refluxed for 6 h. The reaction mixture was taken up in hexane (100 mL), washed with water and brine, and dried with Na 2 SO 4 .
The solvent was removed under reduced pressure, and the crude product was recrystallised from ethanol to give the title compound as colourless solid in 85% yield. Colorless block-like single crystals were obtained by slow evaporation from ethanol at room temperature.
Refinement
The H atoms were positioned geometrically and treated as riding with d(C-H) = 0.93Å, U iso =1.2U eq (C) Figures   Fig. 1 . View of (I) with the atom-numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes)
are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. C1-S1-S1
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